Associations between impulsivity, risk behavior and HIV, HBV, HCV and syphilis 2 seroprevalence among female prisoners in Indonesia: A cross-sectional study 3 Impulsivity, risk behavior and infections in female prisoners 4 5 Abstract 36 HIV, hepatitis B and C, and syphilis share common transmission routes of which 37 primarily unsafe sexual contact and injecting drug use are important. Impulsivity is a major 38 factor contributing to this transmission risk behavior, however comprehensive studies within 39 female, prison, and Asian populations are scarce. This cross-sectional study aims to delineate the 40 contributions of different aspects of impulsivity to transmission risk behavior, among female 41 inmates living in a prison in Jakarta (N=214). The relationships between various aspects of 42 impulsivity, risky behavior and seropositivity were tested using analyses of variance and logistic 43 regression analyses. Motor impulsivity was related to alcohol use, reward-related impulsivity to 44 drug use, and cognitive/goal-directed impulsivity to sexual risk behavior. Finally, goal-directed 45 impulsivity was also directly associated with seropositivity. Specific aspects of impulsivity are 46 associated with different types of risky behaviors in Indonesian female prisoners, what can be 47 relevant for future studies on infection prevention strategies for such a population. 48 49 54 Indonesia is among the most afflicted countries in this region, with some of the highest numbers 55 of new infections and people living with HIV [4].
Introduction

50
HIV, hepatitis B (HBV) and C (HCV), and syphilis pose a great global health burden [1, 51 2]. Global Burden of Disease (GBD) studies have shown that the total number of people living 52 with HIV has been steadily increasing and reached around 36,9 million in 2017 [3] . This can be 53 explained by rising epidemics in some parts of the world, like in Asia and the Pacific [3] . while e.g. motor impulsivity has been associated with substance use and sharing drug equipment 87 [13] . A major limitation of these studies is that they take only one aspect of impulsivity in 88 consideration in the context of a single type of risky behavior. 89 Another major issue with current studies into the relationship between risky behavior and 90 impulsivity in infection key populations, is that they are mostly conducted among male, Western 91 populations. Yet, in recent years female prisoners have contributed as much as or more than 92 males to the transmission of HIV and co-infections [8] . Overall numbers of female patients are 93 increasing and they seem to acquire HIV at a younger age compared to males [14] . Finally, 94 associations between risky behaviors like substance abuse and unsafe sexual practices seem to be 95 increased among women [15] . 96 In this study we investigate the role of different aspects of impulsivity in various types of To investigate the specific role of impulsivity in transmission risk behavior, this cross-106 sectional bio-behavioral study was conducted, combining self-reported behavioral data with a 107 serosurvey on the presence of infectious diseases in the Jakarta Pondok Bambu women's 108 penitentiary.
109
The Behavioral Inhibition System and Behavioral Activation System (BIS/BAS) was used to 136 assess two self-regulatory systems, one of which bears on appetitive motivation, the other on 137 aversive motivation [17] . It consists of 20 items, scored on a four-point Likert scale measuring 138 self-control: the ability to regulate emotions, thoughts, and behavior in the face of temptations 139 and impulses in order to achieve specific goals. The BIS-scale measures neuroticism and 140 negative effect (avoidance tendencies), consisting of 7 items about regulating aversive motives.
141
The BAS-scale measures extraversion and positive effect (approach tendencies) and consists of 3 142 subscales: BAS-drive (goal-directed impulsivity, 4 items), BAS-fun-seeking (sensation seeking-143 impulsivity, 4 items) and BAS-reward (reward-impulsivity, 5 items). The English version of the 144 BIS/BAS has adequate psychometric properties [17] . The questionnaires concerning impulsivity were not available in Indonesian language.
151
These were first translated from the English versions into Indonesian, by two native Indonesian 152 speakers fluent in English. This was followed by a back-translation into English by an English 153 speaker, also fluent in Indonesian language (see acknowledgements). Any discrepancies were 154 discussed and solved in a consensus meeting with all translators and executive researchers, in 155 line with the WHO guidelines [19] . 
172
The tree questionnaires concerning risky behavior were available in Indonesian language.
173
Although reliability data of these translated versions were not available, we used these 174 measurements based on mainly good psychometric characteristics of the English versions. Associations between impulsivity and risky behavior 248 The first set of regression analyses showed a significant prediction model for problematic .15). The overall correct prediction of the model was 71%, with SPSRQ-reward significantly behavior (χ 2 (8) = 22.64, p = .004, Nagelkerke R 2 = .13). The overall correct prediction of the 256 model was 65%. BIS-attentional (p = .012) and BAS-drive (p = .034) made a significant 257 contribution to the prediction (Table 2) . 
Mediation of impulsivity on infections by risk behavior 268
The final regression analysis showed a significant prediction model for infectious 269 diseases based on impulsivity measures (χ 2 (5) = 14.39, p = .013, Nagelkerke R 2 = .11). The 270 overall correct prediction of the model was 82%. According to the Wald criterion, BAS-drive 271 impulsivity significantly contributed to the prediction (p = .017). When adding risk behavior as 272 predictors, the model became less significant (χ 2 (8) = 18.29, p = .019, Nagelkerke partial R 2 =
273
.14) but the total overall correct prediction did not change (82%). So, the relationship of 274 impulsivity and the viral infections could not be explained by a mediation effect of risk behavior 275 (χ 2 (3) = 4.20, p = .241, Nagelkerke R 2 = .03). See Table 3 behavior has become an increasingly important risk factor for the above mentioned infections in 307
South-East Asia [25] . Our finding that goal-directed impulsivity was related with sexual risk 308 behavior, and seropositivity for HIV, HBV, HCV or syphilis might clarify these observations.
309
One of the few studies that studied the subject of impulsivity and risk behavior in the involves a more affectively neutral tendency towards rapid, premature responses (such as 314 motoric and attentional impulsivity). In line with our finding that goal-directed behavior is 315 related to sexual risk behavior and seropositivity for HIV, HBV, HCV or syphilis, they found 316 that especially hot dimensions were related to sexual risk behaviors [26] . Our results also 317 confirm the previously suggested association between motor impulsivity (or cool impulsivity) 318 and alcohol use [27] . These observations also affirm the hypothesis that there might be separate 319 and independent processes involved in the relationship between impulsivity and risky behavior.
320
It is unclear whether distinctive brain areas are involved in these different aspects of 321 impulsivity and risky behavior. Different forms of impulsivity have been associated with specific the ventromedial orbitofrontal-limbic brain circuits regulating motivation and cognitive 324 impulsivity has been associated with alterations within more dorsolateral prefrontal cortex areas 325 
Conclusions 348
The present study is an exclusive study examining the role of different aspects of 349 impulsivity in different types of transmission risk behavior among female prisoners in Indonesia.
350
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